Summary &horbar; Changes in nucleolar ultrastructure were studied in preimplantation rat embryos before diapause (d 5), during diapause (d 6, 7 and 8) 
. ). In rodents such as rats and mice, diapause occurs after post-partum mating in response to suckling stimuli of the newborn (McLaren, 1968) or can be provoked by experimental ovariectomy before the afternoon of d 4 (Canivenc et al, 1956; McLaren, 1971; Bergstr6m, 1978) . This resting period is characterized by a gradual arrest in mitotic activity (Baevsky, 1963) and DNA synthesis (Clark and Poole, 1967; McLaren, 1968; Van Blerkom ef al, 1979; Given, 1988) , a significant reduction in protein synthesis (Prasad et al, 1968; Weitlauf, 1973; Holmes and Dickson, 1975; Van Blerkom et al, 1979) , RNA (Mohla and Prasad, 1971; Weitlauf and Kiessling, 1980) and a reduction of carbon dioxide production (Menke and McLaren, 1970a,b) . Resumption of development can be triggered artificially by estrogen treatment of the mother or by in vitro culture of the embryos (McLaren, 1973; Weitlauf and Kiessling, 1981) and is marked by an increase in RNA (McLaren, 1968; Holmes and Dickson, 1975) and protein synthesis (Weitlauf, 1974; Holmes and Dickson, 1975) replication of DNA (Given and Weitlauf, 1981) and embryo implantation in the uterine wall within 24 h (Aitken, 1977) .
The nucleolus, a prominent substructure of the nucleus, reflects morphologically the changes in cellular metabolism (Goessens, 1984) . As a marker, it has provided valuable information on the activity of the embryonic genome of a number of species (King et al, 1989; Kopecny, 1989; Tomanek et al, 1989) . The purpose of this study was to characterize the ultrastructure of the nucleoli of rat embryos during different periods of metabolic activity associated with diapause and reactivation. (fig 7) . Granular component was present between meshes of the network and some fibrillar centers were observed ( fig 7) . Nucleoli were not counted but appeared to be more numerous and smaller in the trophoblast than in the inner cell mass. They were less advanced in the formation of the nucleolonema (fig 8) . Small fibrillar centers were occasionally observed in nucleoli from the trophoblast.
MATERIAL AND METHODS

Animals
In the estrogen-reactivated embryos, the nucleoli of the trophoblastic cells were less advanced in the reticulation process than those of the inner cell mass blastomeres. No fibrillar centers were seen in these nucleoli. In the inner cell mass cells, however, nucleolonema-like nucleoli with a 3-dimensional network of dense fibrillar component with numerous interstices and some fibrillar centers were observed ( fig  9) . Granular component was scarce (fig 9) . (Goessens, 1984) . The compact fibrillar mass surrounded by a peripheral reticulo-granular network of the d 4 morula nucleoli observed in the present study corresponds to the morphology of the nucleoli found in rat embryos at the 4-cell stage (Sz6ll6si, 1971 Formation of the peripheral network is related to the first detection of rRNA synthesis in the mouse (Hillman and Tasca, 1969) , pig (Tominek et al, 1989) , interesting to note that in cattle, blastocysts show a higher [ 3 H]-uridine labelling in the nucleus of the inner cell mass compared to that of the trophoblast (Pivko et al, 1986 Dickson, 1975) , reactivation of diapausing blastocysts 6 h post-estradio!-17p in the present study was characterized by reticulation of the inner cell mass nucleoli. This type of nucleolus is also observed in cells at the beginning of intense transcriptional activity (Wachtler et al, 1980; Raska et al, 1983) . The nucleoli of trophoblastic cells of estradiol-17(3 reactivated embryos were clearly less advanced in the reticulation process. Granular and fibrillar components did not always form a distinct network and these nucleoli resembled those observed in cells after actinomycin D inhibition of rRNA synthesis (Recher et al, 1976 (Goessens, 1984) .
Nucleoli of embryos reactivated in vivo and in vitro had one feature in common;
they were smaller and more numerous in the trophoblastic cells than in the inner cell
